Since the term leukoplakia was introduced by Schwimmer in 1877 it has been applied in many different ways. The most important variation is between those who use it in a clinical sense alone, and those who restrict the term to lesions that show, histologically, a significant degree of epithelial dysplasia: in other words, to lesions that presumably are more likely to become malignant. This variation in usage can lead to serious misunderstandings. However, amongst those concerned with oral leukoplakias there is increasing acceptance of the definition recommended by the World Health Organization Collaborating Centre for Oral Precancerous Lesions (1978) . This group has defined oral leukoplakia as 'a white patch or plaque that cannot be characterized clinically or pathologically as any other disease', and that is how the term will be used here. This is a definition by exclusion, and it clearly reflects our lack of positive identifying features. It must be emphasized that the WHO definition carries no histological connotations, other than that histological examination does not suggest an alternative diagnosis. In particular, by this definition leukoplakia mayor may not show epithelial dysplasia.
Commonly, oral leukoplakia causes no great discomfort, and it is rarely disfiguring. Therefore, our main concern about this condition arises from the well-established observation that about 4% of patients with leukoplakia ultimately develop squamous cell carcinoma within the area of leukoplakia (Pindborg 1971) , this progression often being on a very long time scale. However, this general figure conceals many variations, and special reference should be made to leukoplakia associated with the use of tobacco.
Heavy smoking, particularly of cigars or a pipe, may cause a distinctive change in the palatal mucosa, leukokeratosis nicotina palati, but this rarely becomes malignant. The risk of other oral tobacco-induced white lesions proceeding to carcinoma is also small. For example, in the series of 782 patients with leukoplakia studied by Einhorn & Wersiill (1967) , 4% developed carcinoma in 20 years, but 'it was primarily the small group of cases of leukoplakia in persons not using tobacco that were responsible for the excess morbidity from oral carcinoma: among tobacco 1 Based on paper read to Section of Odontology, 28 January 1980 o141-0768/80/110765-{)3/$01.00/0 users with leukoplakia the figure was considerably lower'.
On the other hand, if the leukoplakia is associated with a chronic candidal infection, then the risk of carcinoma may be greater than the average of about 4% (Cawson 1969) .
We can also narrow our search for the patient at greatest risk by noting the clinical features ofthe leukoplakia, for it is well established that the homogeneous lesion is a lesser hazard than the speckled or erosive lesion (Banoczy & Sugar 1968 , Pindborg et at. 1963 , Pindborg et al. 1968 , Banoczy & Sugar 1972 .
Homogenous leukoplakia, as its name implies, has essentially the same appearance throughout the lesion, although it may be cracked or fissured, an appearance that has been likened to that of dried mud. Speckled leukoplakia has raised grey or white patches, more or less evenly distributed on an erythematous base. These white areas usually show keratinization, and not uncommonly this type of lesion also contains a candidal infection.
Erosive areas in a field of leukoplakia also represent an ominous feature, especially if the erosions are known to have developed in an area that previously was white. Such a change should be assumed to herald a malignancy unless proved otherwise.
The site of involvement may also have a marked influence on the risk of malignant change. Of all leukoplakias, those of the floor of the mouth and the ventral surface of the tongue, and especially leukoplakia confined to those areas, seem to carry a very high risk of malignant change -at least, in this country and in certain groups in the United States.
From their study of a series of 63 patients with floor of mouth and ventral surface of tongue lesions -the lesions sometimes termed sublingual keratosis, Kramer et af. (1978) su~gested that something approaching one in every two may become malignant. Mashberg et al. (1973) and Waldron & Shafer (1975) in the United States, have also reported high rates of malignant transformation. However, it should be mentioned that the series of 48 apparently similar lesions studied by Pindborg et af. (1972) in Denmark had a much lower malignant transformation rate. A possible difference lies in the smoking habits of their group as opposed to that studied by Kramer et af. (1978) , for most of the Danish patients were cheroot smokers, whilst in the British group not all were smokers and none of them smoked cheroots.
Why is it that a rather high proportion of oral carcinomas occur in the lower half of the mouth (Moore & Catlin 1967) with the floor of the mouth as a relatively high risk site? The popular hypothesis is that this js due to the tendency for. saliva, and for any potential carcinogens, to pool in the lower part of the mouth . . However, it shouldbe noted that whilst most oral epithelium is' ectodermal, that ofthe floor of the mouth is partly endodermal: could this difference in origin play any part in the apparently greater tendency for malignant change in fleer of mouth lesions?
In the present state of knowledge, probably the most accurate information about likely progression towards a malignancy comes from histological examination, and in the histological assessment greatest weight is placed on 'the presence of epithelial dysplasia. This term encompasses a varietypf alterations in the pattern of the epithelium and in the appearance of the individual cells.
There is little dispute about the morphological .changes in the cells and tissue that make up 'epithelial dysplasia', but there are considerable difficulties in moving frQiit the list of changes to the practical and consistent assessment of these changes under the microscope. In 1969 Smith & Pindborg produced an' atlas of photographic standards for the assessment of dysplasia. For each type of change they suggested a score or weighting factor, because it is generally accepted that some changes are of greater importance than others, and by their method it is possible to calculate a numerical atypia or dysplasia index for each case. Kramer et al. (1970a, b) adopted a slightly different approach, in which they attempted to record tissue changes in such a way that this information can be fed to a computer for analysis. This approach allows for computer-aided diagnosis, for computer-calculated weighting factors for each histological variable, and for computer-aided prediction of the cases in which a malignant change is most likely to occur. These methods also permit the histological characteristics of a group of cases to be analysed in mathematical terms (Kramer et al. 1974) . With further refinement, these types of computer-aided analysis might become of real value in formulating a prognosis.
Whilst histopathological examination is one of the most useful methods for predicting future malignant change, it probably gives only relatively short-range predictions, and even then it is far less reliable than one might wish.
Some increase in accuracy may be achievable by more accurate quantitation using stereological techniques. By these methods the difficult and rather unreliable subjective assessments of changes in the epithelium are replaced by accurate and objective measurements either of light microscope or of electron microscopic features. However, it must be said that these methods are very demanding and time-consuming, and until they can be automated they are likely to remain as research tools rather than routine diagnostic aids.
So far, reference has been made to tissue changes that can be seen by routine light or electron microscopy -changes in the morphology of the tissues or cells. A different line of approach is that reported by Dabelsteen & Fulling (1971) and Dabelsteen & Pindborg (1973) arising from observations on changes in the amounts of blood group antigens in dysplastic epithelium and in carcinomas. Normal oral epithelium contains blood group antigen, especially in the prickle cell layer, and these antigens can be demonstrated by fluorescence or other techniques.
In areas of epithelial dysplasia or in carcinoma the blood group antigens may disappear from the epithelium.
It is, of course, hoped that changes in blood group antigen content may prove to be a more sensitive and objective indicator of significant changes in the epithelium. At present this method is not in routine use, and certainly no one would claim that it is a specific indicator of precancerous change. As Mackenzie et al. (1977) have pointed out, loss of blood group antigen from the epithelium appears to correlate closely with changes in the cell surface associated with cell movement. In other words, their recent findings 'support the concept that the altered blood group antigen reactivity ... may reflect a common increased potential for cell mobility in both tumours and wounds'.
What other diagnostic and prognostic methods might be employed? Exfoliative cytology appears attractive: it is a noninvasive technique, and for lesions of the uterine cervix it is of established value. However, for precancerous lesions of the oral mucosa it has proved disappointing, and as this mucosa is so accessible for surgical biopsy many authorities now regard exfoliative cytological examination of leukoplakia as being hardly worth while except in a few special circumstances (Pindborg 1980) . Conventional exfoliative cytology tells us little about the cell surface. On the other hand, scanning electron microscope (SEM) exfoliative cytology gives much detailed information about the surface morphology of the cells, and in several centres there have been quite extensive investigations using the scanning electron microscope. However, whilst marked difference in the surface morphology of oral epithelial cells can be demonstrated, for the most part these are related simply to the degree of keratinization; it seems that, as yet, scanning electron microscopy offers little that is clinically useful in the assessment of oral leukoplakias.
To summarize those features of oral leukoplakia that may help in assessing the risk of future malignant change, one can construct a short list analogous to the STNM system for tumours.
For leukoplakia, the principle prognostic features can be expressed as SHTD, where S indicates the site and H the habits (especially tobacco habits that sometimes appear to cause the lesion). T represents the clinical type, with speckled and erosive lesions being the most ominous, and D represents the degree of epithelial dysplasia.
. Other findings such as those revealed by SEM exfoliative cytology, stereology, and immunelogical studies, may help in the future, but they do not give much practical help at present.
Much of this discussion on means of predicting malignant change would be made redundant if leukoplakia could be eliminated and if, at the same time, the risk of malignancy was eliminated. Some leukoplakias are of limited extent, and are readily amenable to excision. It has long been assumed that such excision does indeed eliminate or at least greatly reduce the risk of carcinoma, although curiously it is only comparatively recently that firm statistical evidence lias been produced to support this supposition (Banoczy & Csiba 1976). However, it is well known that apparent elimination of the lesion may be followed by catcinoma. Does this mean that the well known interaction between connective tissue and epithelium results in sinister changes in the new epithelium that grows over, or is grafted onto, the site? Or are we seeing, in these cases, the results of removal of the clinically-apparent leukoplakia without removal of the whole field of abnormal epithelium? Certainly some patients seem to have extensive areas of the oral epithelium that are unstable without necessarily appearing white, and certainly, too, there are patients who develop multiple oral carcinomata in different sites and at different times.
For the patient who has leukoplakia too extensive for excision, or the patient who is too frail to be subjected to extensive surgery, cryotherapy appears to have much to offer, if necessary with successive treatment of limited fields. However, it is perhaps too early for any confident assumption that the restoration of a clinically normal appearance of the mucosa automatically means that the risk of future maligant change has been eliminated. Long and careful follow up of a large number of cases is required before any such judgment can be made.
What is the clinical significance of the term leukoplakia? In the early days of medicine, many problems arose from a failure to distinguish between the signs and symptoms of disease and the disease itself. Leukoplakia is the clinical manifestation of certain tissue changes that may have different causes. W,? must avoid thinking about leukoplakia as a particular disease until we have more understanding of its origins and nature.
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